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SOUNDS OF EARTH

In late summer 1977 NASA launched  Voy-
ager I and Voyager II (V’ger), they were de-
signed for close-up studies of Jupiter and 
Saturn (including its 20 or so moons and 
exquisite rings). 
 
Jupiter’s gravity would sling-shot the 
spacecraft out of our solar system and into 
the Milky Way, where it will orbit the centre 
once every quarter billion years, forever.
 
EachEach craft carries a golden coated copper 
record encoded with sounds, images and 
messages from the people of Earth to any 
alien civilisation that may encounter them 
on their journey in some distant space and 
time. Time to create the disc would be 
short, they would only have six weeks from 
conception to launch.conception to launch.
 
The 305mm disc, encased in gold, con-
tains 118 images, 28 pieces of music, 55 
messages and 19 Sounds of Earth.



high skies - sounds of earth

GOLDEN RECORD CONTENTS
UN greetings
Whale greetings 
Congressional list
Greetings from US president Carter
27 pieces of music
GreetingsGreetings from UN secretary general
118 pictures (116+2)
First 2 bars of Beethoven’s Cavatina
Greetings in 54 languages
12 minute essay, the Sounds of Earth



THREE STEPS TO THE GOLDEN RECORD
 
PIONEER
InIn 1972 and 73 Pioneer 10 and 11 (F and G) were launched to study 
Jupiter, Saturn and the outer solar system. Pioneer 10 was the most 
distant man-made object from the Sun until 1988 when Voyager I 
became the farthest.
 
TheyThey were the first objects to leave the solar system, and as such it was 
suggested that it might carry a message for any intelligent civilisations 
that may encounter it. Attached to the side of each Pioneer is a 6”x9” 
gold-anodized aluminium plaque designed by Carl Sagan and SETI 
founder Frank Drake with illustrations by Linda Sagan.
 
Decoded,Decoded, it shows the location of the Earth in relation to 14 promi-
nent pulsars, which could also be used to date the spacecraft; a map 
of our solar system, including illustrating from which planet the space 
craft was launched; images of a man and woman standing in front of 
the spacecraft (for scale); and model of a hydrogen atom in two 
states, giving both a unit of time and unit of measurement for the pul-
sars and solar system illustrations.

Some people complained that the woman appeared to be subservient 
to the man. Was she not standing behind him, and why was the man’s 
hand raised and not hers? which all came as a shock to Linda Sagan. 
Voices were also raised from all races who felt that the figures resem-
bled their own race too closely.
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THREE STEPS TO THE GOLDEN RECORD
 
ARECIBO
1974.1974. The Arecibo radio telescope had just received a new reflector 
surface and transmitter, which would make it the strongest signal 
leaving Earth (a million times brighter than the sun at the same 
wavelength). It was proposed that at the dedication ceremony an 
interstellar message could be beamed from the upgraded telescope.
 
FrankFrank Drake (creator of the Drake equation) “We wished to send 
10 characters a second, both because this would cause the signal 
to be detectable at large distances, and it would sound pleasing to 
the dedication audience. A message consisting of 1679 characters 
was chosen as it’s the product of the prime numbers 73 and 23. 
They would be sent in binary as two tones.” 

“The“The message reads from right to left and down. It starts with the 
numbers 1 to 10 in binary, the atomic numbers of several elements, 
chemical formulas and diagram for DNA, which leads to a human 
head, indicating a relationship with the intelligent creature (the next 
best attempt at a human looked like a gorilla). A large number 
placed within the DNA molecule tells of the number of pairs in the 
human DNA. To the right is the height of the creature, the left is the 
Earth’sEarth’s population, and below is the solar system with planet three 
offset towards the human. Finally, below the solar system is a tel-
escope, with its size, focusing rays to a point.”



THREE STEPS TO THE GOLDEN RECORD
  
LAGEOS
InIn 1976 a small satellite with a heart of solid brass called LAGEOS, 
created to measure continental drift, was launched into a very high 
orbit around the Earth. Its heavy mass means it will have a very stable 
orbit, being unaffected by the pressure of sunlight and drag of the at-
mosphere, and the estimated lifetime of LAGEOS (Laser Geodynamic 
Satellite) before it burns up in the Earth's atmosphere is eight million 
years. This is sufficiently far in our future that information on its pur-
pose may be lost between now and then. 

NASA turned to Carl Sagan, Associate Director of the Center for 
Radio Physics and Space Research at Cornell, to design a small 
plaque to be affixed to LAGEOS as a kind of greeting card to our 
future selves. 

The plaque establishes the numbers ‘one’ to ‘ten’ in binary; an image 
of the Earth orbiting the Sun to establish the period of one year; and 
three images of the Earth: The first, with the continents as they were a 
few hundred million years ago, the second, with the continents as they 
are now, and the third with the continents as we expect them to be in 
eight million years.

TheThe only characters from the Roman alphabet were the words spelling 
out its name.



GREETINGS OF EARTH

LindaLinda Sagan: If you had the opportu-
nity to send a greeting to another world, 
what would you convey? Would it be 
general, expressing good will from eve-
ryone on Earth, or a message from you 
as an individual? Would it sound like 
the regards sent to a distant cousin, or 
would the tone be warm and effusive? 
Perhaps something more formal or set 
in tradition, or would you just send the 
basics?

The Swedish message was personal: 
“Greetings from a computer program-
mer on the planet Earth.”, the Mandarin 
was friendly: “Hope everyone’s well. We 
are thinking about you all. Please come 
here to visit us when you have time.” 
some, like the Turkish message, made 
assumptions:assumptions: “Dear Turkish-speaking 
friends, may the honours of the morning 
be upon your heads.”, others, like the 
Indian, were more open to interpreta-
tion: “Hello. We are happy here and 
you be happy there.



Vertebrate animals               Bushmen hunters                  Guatemalan man

Fetus                                  Male and female                  Nursing mother                    Family                                Continental drift                   Structure of earth

Earth                                  Atmosphere over egypt          DNA structure                      DNA replication                   DNA close-up                      Conception

Physical unit definitions         Solar system 1                     Solar system 2                     Mercury                              Mars                                  Jupiter

Calibration circle                 Solar location map               Mathematical definitions

Selected pictures
PICTURES OF EARTH



Score and violin

Highway                              Aeroplane in flight               Arecibo observatory              Page from a book                 Astronaut in space                Titan centaur launch

UN building, day                  UN building, night                X-ray of hand                      Woman with microscope        Street scene, pakistan           Street scene, india

Supermarket                        Fishing boats                       Licking, eating, drinking        Construction scene               House/ hut                          Modern house

Olympic sprinters                 Japanese schoolroom           Children with globe

Selected pictures
PICTURES OF EARTH



PICTURES OF EARTH
 
JONJON LOMBERG was design director for the Voyager record, he was re-
sponsible for many of the illustrations and selecting the photographs (to 
represent all human civilisation in 116 images). He was kind enough to 
share some of his illustrations and thoughts about creating them with 
us. “The art was all pen and ink on paper, except for the evolution draw-
ing which was pencil. They were photographed as 35mm slides. The 
video transfer used these slides.” “At Cornell we had a television 
camera and screen so we see the pictures in the resolution at which they 
would be recorded. The letters indicating the base pairs in the helix were 
close to the resolution limit, so for insurance we repeated a close up of 
this portion”. Each image took up 6 seconds of space on the record.
 
Where there any mistakes sent?
“A few little things, e.g. the units of weight etc that we introduced, were 
supposed to all be underlined [to distinguish all units of measure]. In a 
few cases I forgot to do so. Perhaps this will imply to ET that we were a 
bit rushed.”
 
Are there any misconceptions about the record?
“Some“Some people think Voyager will be broadcasting music as it flies. 
Others think Satisfaction by the Rolling Stones was included, as shown 
in the movie Starman, in which the Record plays an important role.”



See jonlomberg.com/articles-apoh.html

PICTURES OF EARTH
 

Originally it was thought you could only send six images, so if 
that was the case, which ones would you have chosen?
“By the time I came on board, Frank Drake already knew we could 
send a few dozen pictures.
YearsYears later I did tackle the problem of describing Humanity with only 
one picture: a gathering of people of varying ages and nationalities, 
on a beach in Hawaii.” 
 
Have you had a chance to hear the record played back, and 
what do the images sound like?
“Like squealing brakes. 
IfIf you can get a copy of the Time Warner replica CD, track one has 
the recorded images (though I was told it is not good for your speak-
ers to play it loud.)”

 
Were there any Easter eggs or hidden messages sent?
“Not really. There were a few repeated images and motifs to express 
subtle concepts; like the fact that humans arrange themselves in cir-
cles or semi-circles in group and social activities; and the old man 
from Turkey is smoking hash, but I did not know that when I selected 
that picture.”

http://jonlomberg.com/articles-APOH.html


FAMILY PORTRAIT SILHOUETTE
 
JonJon Lomberg: In choosing pictures, we were faced with two con-
tradictory demands: the pictures should contain as much infor-
mation as possible, and they should be as easy to understand as 
possible. It occurred to me that silhouettes of photographs might 
be a kind of insurance. It maximises the figure/ background con-
trast and it’s a way of saying “This is what we want you to see in 
this picture.” So in a number of places I drew silhouettes of pho
tographs and inserted them in sequence.
The photo of a Midwestern American family has five generations 
present, with a sixth in the portraits on the wall (one of the men 
in the paintings is the father of the old woman). The silhouette 
gives the estimated weight and age of some of the group, with 
the implication that the oldest member of the group is approxi-
mately the age of the oldest human being. We hope that recipi-
ents will reason that we would want to show how long people 
live, and if there was a person a thousand years old, we would 
show that.
While I was in New York to get permission to use the family pho-
tograph, I told Nina Leen, the photographer, that we wanted to 
send her photograph to the stars, perhaps to be viewed by the 
beings of another world. She was willing and seemed pleased 
but somehow unimpressed. “You see,” she told me, “I’ve been in 
contact with Them for years anyway - but I know They’re glad 
you’re doing this.”



SOUNDS OF EARTH
A 12 minute sound essay on the variety of sounds we hear on Earth. 
The sounds are roughly chronological, starting with the geological, 
through the biological into the technological.

MusicMusic of the Spheres starts the essay. Ann Druyan: “a whirl of tones 
reflecting the motions of the Sun’s planets in their orbits, a musical 
readout of Kepler’s 16th century mathematical tract, realised on a 
computer at Bell Labs. Each frequency represents a planet; the highest 
pitch represents the motion of Mercury around the Sun as seen from 
Earth; the lowest frequency represents Jupiter’s orbital motion.” This 
piece represents roughly a century of planetary motion.

LifeLife Signs: “We know that EEG patterns register some changes in 
thought. I wondered if it would be possible for some highly advanced 
technology to decipher my thoughts? I was left to meditate alone for an 
hour attached to a medical data-recorder. The course of my thoughts 
seemed to be worthy of serious consideration. I managed to stick to 
ideas and individuals of history of whose memory I hoped to perpetu-
ate. The hours recording was electronically compressed into a minute.”

Pulsar: “The concluding moment of the essay sounds ironically like the 
rasp of a needle at the end of a record. It is in fact a recording of a 
quickly varying natural radio source 600 light years away (CP1133).
When the first pulsar was discovered, the regularity of its beat was con-
sidered to be a sign of intelligent life, although we now know they are 
rapidly rotating neutron stars.”



MUSIC OF EARTH
Timothy Ferris: “The late decision to cut the record at 162/3 rpm rather 
than 331/3, tripling the amount of time available, resulted in everything 
having to be chosen and assembled in just a few weeks. We were in the 
position of saying we were putting together a record that would last a 
billion years, but we needed ideas today.”

2727 pieces of music were chosen, ranging from Bach and Mozart, to 
Javanese and Japanese folk, to blues and jazz; and from 38 seconds 
for a Peruvian wedding song, to 6:38 for a Beethoven string quartet.

“To“To inscribe the data of the photographs into the grooves with mini-
mum distortion, a Honeywell data recorder was plugged directly into 
the cutting board. The photographic data ran over by 10 minutes, so 
we inscribed two channels of the picture data simultaneously, one on 
either wall of the record’s stereo groove. Timings were close, and not 
until the first lacquer were we certain that the computer-driven lathe 
could squeeze everything onto the disc. On the run-out grooves the 
engineerengineer etched ”To the makers of music - all worlds, all times”

“The outcome of cutting at 162/3 rpm is respectable fidelity. Frequency 
response over most of the disc is 20 - 15kHz, +/- 2dB, falling off 6dB 
by around 17kHz. ET students might note that some selections are 
mono, some stereo. This is open to the correct interpretation, that 
sound recording is a recent development, but also to incorrect inter-
pretations, i.e that some of the music was composed by a species 
having only one ear.”



VOYAGER FLIGHT PATH
Voyager I was launched two weeks after 
Voyager II, but its faster trajectory would 
allow it to eventually overtake it, becoming 
the farthest man made object from the sun.

TheThe Voyagers cleared the most distant plan-
ets of our solar system in August 89, and 
Voyager I is now 10 billion miles from us, 
around 14 light hours away.

Arthur C Clarke suggested to Carl Sagan 
that it should have a plaque stating to future 
humans that may encounter it, “Please leave 
me alone; let me go on to the stars,” which 
was a statement of hope that we would con-
tinue long enough for the message to be 
read.



PALE BLUE DOT

OnOn Feb 14 1990, after the spacecraft had passed Neptune 
and Pluto, the cameras of Voyager 1 were instructed to point 
back toward the sun and take a series of pictures, making the 
first ever 'portrait' of our solar system as seen from the outside. 
These were the final images ever taken by Voyager. This image 
of the Earth from four billion miles away was dubbed Pale 
Blue Dot, Earth is the tiny blueish dot less than one pixel wide. 
ItIt lies right in the centre of one of the scattered light rays re-
sulting from taking the image so close to the sun.
 
Carl Sagan
“Look again at that dot. That’s here. That’s home. That’s us. 
On it everyone you love, everyone you know, everyone you 
ever heard of, every human being who ever was, lived out their 
lives. The aggregate of our joy and suffering, every hunter and 
forager, every hero and coward, every creator and destroyer of 
civilization, every king and peasant, every young couple in 
love, every mother and father, hopeful child, inventor and ex-
plorer,plorer, every teacher of morals, every corrupt politician, every 
‘superstar’, every ‘supreme leader’, every saint and sinner in 
the history of our species lived there – on a mote of dust sus-
pended in a sunbeam.”
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THANKS
Charles Webster, Kevin Lindley, Gareth Walters, 
Rob Chant, Jon Lomberg, Kaori Shimoma, My 
Family, Eddy Boxerman, Sunny & Vince at Ultimae.

CREDITS
SamplesSamples & images from Voyager’s Golden Record; 
track three features the voice of Carl Sagan;  
images and words courtesy of Jon Lomberg 
(jonlomberg.com); extracts and quotations from 
Murmurs of Earth - Frank Drake, Carl Sagan, Jon 
Lomberg, Ann Druyan, Linda Sagan, Timothy Ferris 
(Random House); photos courtesy NASA and NAIC 
(Arecibo Observatory).(Arecibo Observatory).
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In The Sky + West Lake 2003-2009
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